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Boadcast brnngfor site
preperaionhes beenaneffectivetod
fo foresters, but itsusehes ded i ned
sustatidlyinrecat yearsdeto
concernsover air quityadthe

i ncreasi ng cost's and ri sks conper ed
tonechanical treatnents. Two of
the nore comon al ternatives to
broadcast burninginthenorth
cetrd inerior of BC have been

d sc trenchi ng and wndrowpi | i ng.
Ve donat fully understandthe costs
adbeefits, interns of short- ad
logternsiteproductivity, o this
shift avway frombroadcast burningto
nechani cal treatnents.

Thi s not e descri bes and conpares the
sa | propertiesd vari ous merosites
created by broadcast burning, disc
trenching, pilingandburnng, and
no-sitepreparati ontreatnents
(cotrd). Inaddtion theledsd
sa | d sturbance associ atedwththe
trestnents andthe surviva and
govthof planted | odgepd e pi ne and
whi t e spruce are exanned.

Together, theseshort-ternresuts
wll heptoillwstraesoned thesal
adsi Ivicdtud costsadbenefits of
comansite preparationaternati ves

far therorth-catrd ineia o BC

Sudy Ste
Thestudyislocaedonanesicsite,
wthagentlyslopng(0-5% north
aspect, trasitiod betveenthe
SBS1t and ESSFnt subzones

(el evation 1000m, 50 kmNE of
Smthersinthe Bi ki ey Forest
Dstrict. Thestudysiteheswe |l to
noderat el y-vel | drainedsa | s of
lantosiltydayloantextue a
vari ad e coarsefragnent cotert (G
60%vol une) and 3-8 cmoaf forest
floor (hemnor). G ow ng seasons
intheaeaaeshot adrd aivey
noi st and cod , and are fo | oved by
ca d, snowywnters. Lowsoil
tenperauresparsist vd |l intothe
gr ow ng season (My/ June) and can
be consi dered anaj or gron h-
linmtingfactar onthesite Fost can
occur any nant h of the year,
hovever the site does not appear to

be sug ect tocd d-a r pond ng

Four sitepreparati ontreat nents vere
cariedou in1992

Broadcast burn

Al12-haportionof the bl ock vas
successful |y broadcast burned whi | e
thesalsadlage fud sverestill

Forest i ences, Prince Rupert Forest Regi on
Bag 5000, Smthers, BC VOJ 2ND 847- 7500 ( FAX 847-7217)




very noi st inJune, 1992, The burn
renoved a hi gh percent age of the
fineslashwilefarest flooxr
consunpti on averaged 1 cm

Dsctreching
ATTS el ta pover di sctrencher

nount ed on a rubber-ti red ski dder
vas used.  The ski dder had a brush
b ade nounted onthe front to defl ect
slashframtherear d scs.

RAleandburntrea nant
Sashvaspiledinto60-netre-l ong
wndrows, Iminheight, wtha Gt -
180 excavatar fittedwthabrush
rake. Wndrovs wereburnedinlate
Q@taboer, resutinginpetchy
consunpti onof fud s.

Notreatnent (cotrd)
Threepaswthnositepreparati on
vwereplantedfor conparati ve
purposes. Thistreatnent is

cheracterizedbyinact farest floors

and w despr ead deposi ts of | oggi ng
dah

Hfectsof sitepreparation
treatnents onncrosite
properties

Sneof thesitepreparati on
trestnantsresutedins gificat
changestoinportant sal physica
and chenncal properti es vhi ch

i nfl uence seed i ng est adl i shnent and
gonh(Tabel). |nsonecases,
swchasthed sctrenchngadple
adburntreanents, theseproperties
represent wat aseed i ng mght
experiencea thep atingspat, rather
thencheracterizingthesal o the
etiretrenat aea

Thefdlowngd scussionlistsafew
o theinportant nicrositeproperties
influencedbythesitepreparation
trestnarts.

Tael Aeaesal prapartiesfar treanat merasites (2years dter trednet).

Bi k density

Silswthlowbu kdensity are
usud |yl oose and vl | aerated, whi ch
pronot es root grow h and i nproves
sai | processes such as dra nage and
ges exchange. D sc trenching
reducedthesa | bu k density onthe
ber mand hi nge nicr osi t es because
thetreat nent nixed organi c natter
fromtheforest floor wththe ninera
sa|l. Bdkdensitieswerereduced by
approxi nat el y 35%f or the berm
nicrasite conparedtothe untreat ed
soi|. Trenchnncrosite and w ndrow
treat nents had hi gher bul k density
val ues, dthoughvaridality ves
extrenel y hi gh anong t hese

mcrosi tes, wi chreducedstati sti ca
signficace CGangesinhbuk
density arelikel'y dueto conpacti on
fromt he excavat or gperati ngon
noi st soils. The conpacti onfrom
the excavat or was nore extreng i n
thetracks, bu eventheless d sturbed

Site preparation Bulk Heat Frost events oisture Min N Avail P exch K Shrubs Herbs
technique density sum?

2to 7 cm May 16" to July 31st 0-20 mineral Treatment area*

(g/cm3) (° days) (<0°) (<-4°) % time (ppm) (ppm) meq/100g (% cover)
wet

No treatment 1.13bcdl 740 26 3 100 17.7d 25.2b 0.22d 10 45
Broadcast burn 1.11bd 851 12 0 88 14.5cd 37.4a 0.22d <5 25
Disc-trench <5 60
berm 0.72a 1051 10 0 25 38.1a 38.6a 0.44a
hinge 0.85ab 920 2 0 63 30.8b 26.4b 0.28c
trench 1.35c 878 1 0 75 11.7¢c 13.9c 0.18d
Windrow <5 65
burned pile n/a 856 17 0 100 18.8d 23.1bc 0.34b
between piles 1.26¢cd 828 n/a n/a 88 19.3d 23.6bc 0.28c
excavator track 1.35cd n/a n/a

Marsfdloedbythesaneletter arenat signficatlydfferent (p<0.05) using Tukey's ol tipl e ragetest.
2Mecroclinate nonitoringvas ononepl ot per treatnent only, sonostatistica amd ysis vas attenpt ed
3otine ‘vet’ referstothepercent of thetineperiodvheresa |l noi sturevias near saturation (0-0. 33 bars).

4 \get ati on cover vas deternmined i n year 5.



sai | s around t he w ndr ovs had
sonevnat hi gher bul k densi ties than
utregtedsals. Theh gher bu k
dersity onthetrenchmcrositecod d
bedeetoraturdlydensesal
horizons. Thismcrositeisloner in
thesa | profile(15cmdepth), wi ch
i s soneti nes nor e dense and cl ay-
ri chthenupper hori zors.

Mcroclinate

Lowsa | tenperatures canlinit
seed inggonhinthecetrd
inerio, sotheexet towichasite
preparati ontrestnent i noresses
growngseasonsoi | tenperaturesis
aninportant factor ininproving
seedingvigor. Therdative
microclinateof thesa |l canbe
expressed by * grow ng degr ee days’,
v chisthesumof average daily
sai | tenperat ures (10 cdept h)
above 0° C G ow ng degr ee days
showatrend of incressingsail
varning wt h di sc trenchi ng and
burning trest nents conparedtothe
cotrd trestnent. Dsctrenching
increases sal | varmng at the berm
and hi nge nncrosi te by renovi ng the
imsu aingorganiclayers, inoressing
thesufaceaead themcrosite, ad
reducingthe noi sture content of the
sal. Thesechangesd |l owbetter
conduct ance of heat energyintothe
sol. Sncevet solsrequrenare
eergytohedt thendrier sals, the

i nproved drai nage a so contri butes
tohigher hest susfor ths
mcrosite. The d sc trench bermhad
the hi ghest heat sumof the
trestnents, wthanincreasse of

appr oxi nat el y 40%conpar ed t 0 no
stepgaaim

Brnngh ackensthesa | surface,
whi ch decr eases the a bedo (surface

refletivity) of thesufacesdl,
inprovingtherate of dosorpti onof
hest energy. Thiseffect, d ongwth
therenavad o insu aivesl ash
expanstheincresseinso | varnng
for the broadcast burn and w norow
plemcrasites.

Frost events are conmon i n any
nonthof theyear inbaththe
ESSFnt and SBSht subzone,
particu ary at € evati ons above 1000
m Reduci ng frost events through
Sitepreparati oncanhe pto decresse
nortal ity and danage t o seed i ngs.
Grerdly, thecotrd trest nent vas
foundtobe nare suscepti bl etofrost
danage, and vas the only treat nent
suscepti bl etoseverefrosts (ar tenp.
<-4°Q. Thed sctrenchingand
burnngtrestnentsincreasedthe
anount of heat energy storedinthe
nmnerd sal, wichcanhd ptoodffset
theloss o heat a nigt fronthe
ground surface.

Sl noisturerenainedat fied
capacity for nost of the growng
season t hroughout the study area, so
thelinmtationd gothdueto

noi sturestress seens il i key.
Excess soi | noi sture coul d be anare
serioss|imtaiontoseed inggonh
inthisecosystem sotreet nertsthet
i nprove drai nage shoul d be
paticuarlybendficd. Dringthe
first two nonths of the grow ng
season, theutrestedso | swered ose
tosauaiona dl tines. Thera sed
| oose bermnicrositeforned by the
dsctrechngtrestnen resutedin
greatlyinproved dra nage.

B oadcast burni ng tended t ovar ds
lover levdsdf sal naisturethanthe
cotrds, vhichnaybearesut of
higher level sof evaparation. The

renaval of sl ash and decreased f orest
floor thi cknessadthebetter
asorptiond rad aionbythe

bl ackened surface contributetonare
evgporai on

Sl nuriets
Stepreparationtrestnents can
inressetheavaldilityd niriets
for seedingsbyrd essingnutrients
boundinorgani c natter, through
bunngo incressedrates of
deconposi tion. Tad e 1incl udes
threeimportat nurietstoillwtrae
sone of the changesinnutrient
adldilityfdlovrgsite
preparation. Brningd organc
natter usual |y rel eases cati ons such
as pat assi um as denonst rat ed by

hi gher Kconcertrati ons under the
bur ned w ndrowpi l es. The
avaldility o phosphorus often
incresses after burningduetothe
incressedsal pH Thisisseeninthe
broadcast burntreatnent, but was not
apparent inthewndrowpi | es.
Brnngdsovd ailizesnuriets
such as ni trogen and sul phur vihi ch,
if losses arel arge enough, canreduce
long-termnutriet sypiesfa the
fataim

The nixi ng of organic natter wth
mnerd sal will dftenaccd eratethe
rateof deconposi ti onandincrease
theava ldilityd nurietsinthe
soil. Thebermmcrositesfor the
dsctrenchngtreanent cosistetly
incressedthe mnerd i zad enitrogen,
phosphor us and pot assi umconpar ed
tocotrd treanents. Thetrench
ncrosi te hedthe poorest nutri ent
avalailitybecased the

d spl acenent of surfacemnera soil
adforest floor | ayers and exposure
o nutrient-poor suosal.



\eget at i on conpeti ti on
Hohleve s o vegetation
conpetitioncanhinder seeding
establ i shnent and grovth, so
vegetationcotrd isotenoed the
geasd stepgaaia Intidly,
thisstudysitehed| oM eve s of
shrub and herb cover, averag ng
about 5%and 32% respectively, on
thero-sitepreparationtrestnert. By
year 5, hovever, al arge anount of
grass andforbs had cd oni zed the
dsturbedsal onthed sctrenching
and w ndrow ng t reat nent s,
incressingthetota cover tohi gner
levd s thanthose of the broedcast
bunadcotrd trestnernts.
\egetationcover canhelpandiorate
frost erts, bu a thssitethe

i ncreased veget at i on cover,
espdidlygess, islikdydfecting
seed i ng grovt ht hr ough
conpetition

S te D sturbance Surveys
Theprocedrefor assessingsite
sasitivityadsal d sturbance
fdlowngharvestingandsite
prepar at i on has under gone sever a
changes duri ng the pest fewyesars.
Theinformationcd lectedat this
study site usedthed st urbance
cat egori es and defi ni ti ons from199L:
L- light nachinetraffic

<5 cminpressionintothe nneral
St

1- heavy nachinetraffic
5tol0cminpressionintothe
mrerd sal

G- deep gouge

>30 cmdeep at the survey poi nt
D- deposi t

deposi ts of organi d/ sl asi/ mnerd
nateria includngpiles>33%
mnera soi | (mni nuimnnera soil

Tale2 Rercat sal dsturbance casedby sitepreparati ontechn ques.

Site Preparation

Soil Disturbance Class

Technique (% of treatment area)
L 1 G (0] D U

Disc trench

postharvest 9.7 1.3 0 12.4 0 76.3

after site prep 13.6 0 0.1 154 335 254

change 3.9 -1.3 0.1 3.0 33.5 -50.9
Pile-and-burn

postharvest 10.3 4.2 0 13.1 0 75.8

after site prep 38.8 2.5 0 10.7 11.8 36.1

change 28.4 -1.7 0 -2.4 11.8 -39.7
Broadcast burn

postharvest 6.1 0.4 0 11.8 0 81.7
No treatment

postharvest 12.4 0.1 0 8.8 0 78.8

deposit depthis3cm organic
nateria depth 15cm

U- undi st urbed

ud stubedsal, forest flox intact
O- other di sturbance

d st urbances nat descri bed by ot her
dasses

Tdde2presertstheresutso sal

d sturbance surveys beforead after
Siteprepardion Riar totreatnarts
therevesligt sal d sturbance
caused by ski dder and f el | er - buncher
trafficover 9.6%df thearea, on
average. Thisdstubacelikdy
occurred as t he snonpack subsi ded
duringlogg ng, reduci ngthe
pratectionof thesol fromnachi ne
treffic

Aongsitepreparati ontrest nents,
thepileandburntreat nent resu ted
inthehighest levd sdf sall

d sturbance: anadditiond 28%of the
aeaswstaredalevd o d sturbance
raedes‘ligtlydsturbed. In

conperi son, dsctrenchingligtly

distubedony anadditional 3. 9%wof
thearea. Athoughligt d sturbance
isnat curentlycategorizedas
cetrinantd sal dsturbace thereis
paertid for productivitylossfram
“lignht’ conpacti onwth danageto
sufacesal structure, decressed
porosityadirfiltraionraesom
ned un tofine-texturedsol. It vas
relativelycomontofindwvater
pond ng i nexcavat or tracks, even

t hough track i npressi ons vere
gererad lylessthan5cmindepth.

Seed ing survival and growth
Sedingsurviva canbe affected by
factars suchas vegeta i on
conpetitionor frost everts. Qe of
thegEl sof sitepreparaionisto
dter codtionssothet seeding
survival and gronth are i nproved.
Onthissite, hovwever, nast (>90%
o thep atedseed i ngs survi ved
regrd essd treatnart.
Trethirdandfifthyear seeding

or ont h response shovs consi stently
good grovt h for broadcast burn



treatnents, fdlonedby d sc
trenching, pi | eandburnandthenno-
Site-preparaiontreatnerts (Fgure
1). Thesetrendsrefl ect the changes
insal propertiesbrougt onbysite
preparation. Broadcast burni ng and
d sctrenchinginproved sai |
varnng, drai nege and nutri ent

re esse, but hi gher vegetati on
conpeti tioncou dbe af fecti ng
seed inggowhinthed sctrench
trestnet. Rle-and-buntreatnents
had poorer seed i ng gronth, whi ch
mgt dsobeatribuedtoh gher
vegetati on conpetitionandthe
incressesinso | bu kdersity from
conpaction. Thecd der, wetter
mcrositesd theutrestedp aslead
tothepoorest seedinggrovth,

v chillustratesthe benefits of sone
fomd siteprepardion
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Thi s study examned a termetivesto
broadcast burningfromasal s pant-
of-view My of theather costs and
risks of forest nanagenent are
ousi dethescope o thisd scussion
Fromthi s perspective, thestudy
resul ts showhowef f ecti ve br oadcast
bunngcanbeinp atation
estad i shnent and grovth. The

i nprovenent insoil properties,
reducti oninvegetati on conpetition,
andincreased seed inggronth
enphesi zetheusefu ness of this
tregtnert.

O thedtermativesitepreparaion
tresat nents examned, thed sctrench
bermicrositeinitidly hadthe nost
favorad e con nati onaof sail
propertiesfar seedinggonh The
mxi ng of theninera sail andforest

160 1 &

140

Broadcast
burn

floor resUtedinara sedmerosite
wthaloner bul k density, i nproved
drai nage, i ncreased varnmh, and
incressednutriet avaldility. The
advant ages for the bermmcrosite
cou d be short-term hovever,
becausetreeroats wll extend pest
thebermintothelessfavorad g
utreastedsal betveentrenches.

Innast dsctrenchingtreatnentsfor
thecatrd adnothernineia, the
hingepositionissd ectedfa pgating
because t he ber mof t en becones t co
dry duringthe sumer. |ncod,
noist clintessuchasour re aivey
hogrdeaionstuysite thereisa
nuch | over risk of noi sture
l[intations, sothebermmcrosite
woul d be reconmended for pl anti ng
inpreferencetothehinge. Trench
nhcrosi tes shou d nat be regarded as
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Disc trench
Disc trench

Fogrel Witesprucead/ooggpdepregonha years3ad5 @ ums/abdledwthletesaesigificatlydfferet
(R0 ®.



acceptabl e pl anti ng spats ont hese
dtes

Thepileandburntreat nents vere
effectiveininprovi ng sone sal
properties suchas soi | varmng and
niriet avaladlity. Hvever, this
study showed thet pileandburn
treatnentsarenarelikd ytocause
uvanted soi | di sturbance. Sone
typesdf sal dsturbanced assifiedas
‘ligt’ (i.e <5cmnressionino
mnerd sal) coddstill regaivdy
afect seedinggonh Inaddtion
thepileandburntreat nent can
reducethenaturd dstribuiond
coarsevoody deri s acrossthesite,
w t h unknown ecol ogi cal
cosequences. @ thesite
preparationtrest nent s exanned, the
pileandburntrestnent hesthe
largest risktolagternsite
productivity adthesnal | est return
i n nhcrosi te enhancenent .

ngrositeprepraioniscertany
aviddeqgxion adiscuretlythe
prevai ling"treatnent” inthe Rince
Rupert Forest Region. The high
seed ingsurvivd inth sstudy
denorstratesthet patation
estadisiment islessdfficdt wth
curent nurserystock. Utreated
Si tes have reduced seed i ng grovt h
raes(a lesgt intidly), sofaest
nanager s nust wei ghthe risks and
costs of treatnent agai st the
paetid exlygamsinstad
prodctivity.

Thi s prg ect vias undert aken by [ave
Yol e, Anne Maicadamand Marty
Kranabetter. Mreinfornationon
net hodol ogy and t reat nent response
incorta nedinthe secod year
progressrepart, Mnstry of Forests
(Snthers) Rg od Forest Si ences
S



